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(57) In an electronic device, a board connection 
structure of the present invention is provided, that elec- 
trically connects conductive parts of multiple circuit 
boards arranged in layers. The board connection struc- 
ture reduces the positional displacement of the two cir- 
cuit boards without considering the positioning precision 
of connectors provided on each circuit board. 

The board connection structure of the present in- 
vention js a board connection structure 1 which con- 
nects electrically conductive parts (1 3, 23) of two circuit 
boards (11, 21) arranged in layers. The board connec- 
tion structure has a pair of connectors (31, 41) which 
have electrical continuity with the conductive parts (13, 
23) of the two circuit boards (11, 21) arranged facing 
each other, and a flexible wiring board 51 which is elec- 
trically connected with each of the pair of connectors 
(31, 41) and ensures electrical continuity between the 
connectors (31 , 41 ). The connectors (31 , 41 ) are of non- 
ZIF type and. ensure electrical connection and physical 
anchoring by inserting the flexible wiring board 51 into 
insertion holes formed in the connectors. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a board con- 
nection structure that mutually connects multiple circuit 
boards that are arranged in layers, an electronic device 
equipped with the board connection structure, and a 
connector used in the board connection structure. 

BACKGROUND OF THE INVENTION 

[0002] Multiple circuit boards on which various circuit 
elements are mounted, are arranged in layers in audio- 
visual equipment, computers, and other electronic de- 
vices. Arranging multiple circuit boards in this laminated 
way improves efficiency with which components are 
packed inside such electronic devices and makes them 
smaller. 

[0003] In making electrical connections between the 
conductive parts on circuit boards where multiple circuit 
boards are arranged in layers, so-called board-to-board 
connectors have been employed, in which a plug is pro- 
vided on one circuit board, a receptacle is provided on 
another circuit board, and the plug and receptacle are 
joined by a direct mechanical connection (Japanese 
patent application Laid-Open No. 59-148289, 1984). 
[0004] However, in such conventional board connec- 
tion structure, the relative position of two circuit boards 
is uniquely determined by the mechanical connection 
between the plug and the receptacle because of rigidity 
of the boards themselves. Thus if positional displace- 
ment of two circuit boards is set smaller in order to im- 
prove their packability inside the housing of an electron- 
ic device, the problem arises that one must attach the 
plug and receptacle precisely positioned on each circuit 
board. In particular, as electronic devices are given 
more sophisticated functions to perform and circuit 
boards are made larger, the precision with which plugs 
and receptacles are attached to circuit boards greatly 
affects the positional displacement of the circuit boards 
they connect. 

[0005] Since the plug and the receptacle arc fitted to- 
gether mechanically by making the connection with 
such a board-to-board connector, it is difficult to adjust 
the distance between laminated circuit boards to fit the 
dimensions of the housing of the electronic device, 
which puts limits on how small the electronic device may 
be made. A further problem is that in connecting togeth- 
er the circuit boards with such board-to- board connec- 
tor, the plug and the receptacle must be fitted together 
while checking them from the side, which makes the as- 
sembly work more complicated during manufacturing. 

SUMMARY OF THE INVENTION 

[0006] It is an object of this invention to provide, in a 
board connection structure by which electrical connec- 



tion is made between the conductive parts of multiple 
circuit boards arranged in layers, a board connection 
structure that reduces a positional displacement be- 
tween the two circuit boards without considering the po- 

5 sitioning precision of the connectors provided on each 
circuit board, to provide an electronic device that can be 
made smaller by reducing the positional displacement 
of circuit boards, and to provide a connector that makes 
it easy to connect multiple circuit boards. 

io [0007] In order to achieve the above objects, a board 
connection structure of the present invention is a board 
connection structure in which conductive parts of at 
least two circuit boards arranged in layers are electrical- 
ly connected. The board connection structure includes 

is a pair of connectors having electrical continuity with the 
conductive parts of the circuit boards arranged facing 
each other, and a flexible wiring board that is electrically 
connected to each of the connectors of the pair and en- 
sures electrical continuity between said pair of connec- 

20 tors. The connector is arranged. such that inserting said 
flexible wiring board therebetween ensures an electrical 
connection and a physical anchoring in the structure. 
[0008] Here, one can use as a connector a so-called 
non-ZIF (non-zero insert force) type. For example, one 

25 can use a connector that has a non-conductive case in 
which an opening is formed into which a flexible wiring 
board is inserted, and a metal contact part which is pro- 
vided inside the case, is formed on the flexible wiring 
board has a claw part for resisting the pullout force of 

30 the inserted flexible wiring board. 

[0009] As the flexible wiring board one can use the 
board on which FFC (flat flex cable) or other electrodes 
are formed on the front surface and/or back surface of 
the flexible board made of PET (polyethylene terephtha- 

35 late), etc. 

. [0010] With the present invention, a pair of connectors 
are connected via the flexible wiring board, making it 
possible to absorb the shift of mounting position of con- 
nectors on a circuit board and to house electronic de- 
40 vices in a housing with reduced positional displacement 
of the circuit boards. 

[0011] Connection via the flexible wiring board makes 
it possible to adjust the distance between the two circuit 
boards, thereby making it possible to reduce the size of 
45 electronic devices using the board connection structure 
of this invention. 

[0012] Since the physical anchoring between the two 
circuit boards is ensured just by inserting the flexible wir- 
ing board into the connector, the two circuit boards can 

so be connected simply, just by inserting a flexible wiring 
board into the connector, which simplifies the assembly 
work of connecting the circuit boards together. 
[001 3] Also, because the connector has the claw part 
that resists the pulling-out force of the flexible wiring 

55 board, a board connection structure can be provided, in 
which insertion is easy, and it is difficult to break the con- 
nection between the connector and the flexible wiring 
board. 



2 



3 



EP 1 079 466 A2 



4 



[0014] In addition, because the flexible wiring board 
is provided with electrodes formed on the front surface 
and/or hack surface of a flexible board material, it is easy 
to manufacture flexible wiring boards using convention- 
al wiring pattern printing, etc. 

[001 5] It is desirable that at least one of the aforesaid 
pair of connectors be a through-type connector that the 
flexible wiring board pierces, and that on the circuit 
board surface on which this through-type connector is 
provided, there would be formed holes into which the 
flexible wiring board can be inserted from the surface 
opposite the mounting surface of the through-type con- 
nector. 

[001 6] The board connection structure of the present 
invention can be made by a procedure such as the fol- 
lowing: 

(1) Attach a flexible wiring board to the connector 
mounted on the circuit board arranged at the bottom 
of the multiple laminated wiring boards. 

(2) I nsert the end of the flexible wiring board into the 
through-type connector provided on the laminating 
circuit board, pull the end of the flexible wiring board 
out through the pullout opening of the through-type 
connector and the hole in the circuit board, adjust 
the distance between the two circuit boards, and ar- 
range the circuit board in optimum position. If lam- 
inating three or more circuit boards, laminate a cir- 
cuit board on which through-type connectors are 
mounted and on which holes are formed into the 
flexible wiring board can be inserted, and repeat the 
operation of step (2). 

[0017] That is, by the board connection structure of 
this invention, adopting a composition such as proposed 
in this application, circuit boards can be connected with- 
out checking from the side, which greatly reduces the 
assembly work during manufacturing. 
[0018] Also, the electronic device of this invention is 
characterized in that it can have any of the aforesaid 
board connection structures. 

[0019] The electronic device could be a notebook- 
type personal computer, an audiovisual device, a com- 
puter game machine, etc. 

[0020] By adopting the board connection structure of 
the present invention, the positional displacement of 
laminated circuit boards can be reduced, which im- 
proves the packability of the electronic device into a 
housing and makes it easy to reduce the size of the elec- 
tronic device. And because the work of connecting 
boards can be done without checking from the side, the 
work of assembling the electronic device can be greatly 
reduced. 

[0021] Also, the connector of the present invention 
has an insertion opening into which the flexible wiring 
board is inserted and a pullout opening through which 
the flexible wiring board inserted through this insertion 
opening, is pulled out. It can go through the flexible wir- 



ing board. 

[0022] The connector of this invention preferably en- 
sures electrical connection and physical anchoring just 
by inserting the flexible wiring board. 

5 [0023] With such a connector, by forming insertion 
holes for flexible wiring boards in multiple circuit boards 
arranged in layers and allowing the flexible wiring board 
to go through the connector, multiple circuit boards can 
be electrically connected to each other, which can great - 

io \y reduce the work of connecting the circuit boards. 
[0024] A sloping surface may be formed around the 
insertion opening of the connector to guide in the flexible 
wiring board. 

[0025] That is, by forming such sloping surface, the 
is flexible wiring board is guided quickly into the inside of 
the connector, which makes the work of connecting the 
circuit boards even easier. 



Figure 1 is a cross-sectional view showing the 
board connection structure of an embodiment of the 
present invention; 

Figure 2 is a cross-sectional view in the direction 
perpendicular to the cross-sectional view of Figure 

1; 

Figure 3 is a cross-sectional view in. a width direc- 
tion of the structure of Fig. 1 , showing the structure 
of the flexible wiring board; and 
Figure 4 is a plan view diagrammatically showing 
the structure of an electronic device that adopts the 
board connection structure of Figures. 1-3. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0027] An embodiment of the present invention will 
hereinafter be described with reference to the accom- 
panying drawings. 

[0028] Figure 1 shows a board connection structure 
of an embodiment of the invention. The board connec- 
tion structure 1 has two circuit boards 11, 21 arranged 
in layers, a pair of connectors 31, 41 mounted on sur- 
faces of these two circuit boards 11, 21 that face each 
other and a flexible wiring board 51 , which is electrically 
connected with the pair of connectors 31 ,41 . 
[0029] Circuit board 11 is a printed wiring board on 
which a copper or other conductive pattern 1 3 is formed 
on a glass epoxy board or other insulating board 12; 
mounted on the circuit board 11 are various circuit ele- 
ments (not shown) electrically connected via conductive 
pattern 1 3. 

[0030] Similarly, circuit board 21 has an insulating 
board 22 and a conductive pattern 23. In the part where 
connector 41 is provided, is formed a hole 24 that goes 
through the front and back surfaces of the circuit board 
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21. 

[0031] Connector 31 is a so-called "non-ZIF" connec- 
tor in which the electrical connection and physical an- 
choring are ensured by pushing in the flexible wiring 
board 51 with the prescribed force. Specifically, connec- 5 
tor 31 has a case 32 which is made of plastic, etc., a 
contact part 33 which is provided inside case 32 and 
ensures the electrical continuity and physical anchoring 
of the flexible wiring board 51 , and a terminal 34 which 
is electrically connected with contact part 33 and is pro- io 
vided on the outside of case 32 and is electrically con- 
nected with conductive pattern 1 3. 
[0032] Formed in case 32 are an insertion opening 
32A into which flexible wiring board 51 is inserted, and 
a sloping surface 32B for guiding the flexible wiring *5 
board 51 through the insertion opening. 
[0033] As shown in figure 2, contact part 33 consists 
of multiple contact elements 331 arranged along the 
width direction of flexible wiring board 51. Contact ele- 
ments 331 consist of spring-shaped members that impel 20 
the facing contact elements 331 , and pinch and hold in 
place the flexible wiring board 51, which is inserted in- 
between by the impelling force of these spring-shaped 
members. Formed on the contact elements 331 are in- 
sertion-side sloping surfaces 331 A for guiding flexible 2S 
wiring board 51 , and claws 331 B for resisting the force 
of flexible wiring board 51 in the pullout direction. 
[0034] As shown in Figures 1 and 2, connector 41 has 
the same structure as connector 31 in that it has a case 
42, a contact part 43, and a terminal 44. Like contact 30 
part 33, the contact part 43 consists of multiple contact 
elements 431 , and on contact elements 431 are formed 
insertion-side sloping surfaces 431 A and claws 431 B. 
The connector 41 is different from the connector 31 in 
that, besides insertion opening 42A and sloping surface 35 
42B, formed in case 42, on the part facing insertion 
opening 42A is a pullout opening 42C through which the 
flexible wiring board 51 inserted through insertion open- 
ing 42A is pulled out. 

[0035] Flexible wiring board 51 has, as shown in Fig- 40 
ure 2, a width dimension W that is roughly equal to in- 
sertion openings 32A, 42A of connectors 31, 41, and 
has, as shown in Figure 3, a flexible base material 511 
and multiple electrodes 512 formed on the front and 
back surfaces of the flexible board base material 511. *s 
[0036] Board material 511 is made of PET or other 
flexible non-conductive material. Multiple electrodes 
512 are formed along the extension direction of flexible 
wiring board 51 by etching or other pattern printing on 
board material 511. 50 
[0037] The board connection structure 1 is adopted in 
a video game device 1 00 as shown in Figure 4. The vid- 
eo game device 100, has a housing 101, a disk mount- 
ing unit 102, a reset switch 103, a power switch 104, a 
disk operation switch 105, and a card slot 106. ss 
[0038] Housed inside housing 101 is the device main 
unit, which is constituted to include the circuit boards 11 , 
21 , etc. An optical disk on which a video game or other 



application program is recorded, is mounted on disk 
mounting unit 102 provided on the top surface of hous- 
ing 101 , and the lid of disk mounting unit 102 is opened 
and closed by operating the disk operation switch 105. 
[0039] Reset switch 103, power switch 104, and card 
slot 106 are electrically connected with circuit boards 11 , 
21 . Reset switch 103 is a switch for arbitrarily interrupt- 
ing and resetting an application program in progress. 
Power switch 104 is a switch for starting video game 
device 100. Card slot 106 is a part into which one inserts 
a RAM card 107 on which is recorded information on the 
game in progress, etc. 

[0040] The following is the procedure for assembling 
video game device 100 having the board connection 
structure 1 : 

(1) Affix circuit board 11 , with its surface on which 
connector 31 is mounted facing upward, into hous- 
ing 101 , insert flexible wiring board 51 into insertion 
opening 32A of connector 31 , and ensure the elec- 
trical continuity and physical anchoring of flexible 
wiring board 51 and connector 31. 

(2) Insert the tip end of flexible wiring board 51 that 
is connected with connector 31 into insertion open- 
ing 42A of connector 41 , and pull it out through the 
pullout opening 42C and hole 24 of circuit board 21 . 

(3) Adjust the distance between the two circuit 
boards 11, 21 in the range where the circuit ele- 
ments on circuit boards 1 1 , 21 do not come into con- 
tact with each other, correct the positional displace- 
ment of circuit boards 11,21, then affix circuit board 
21 to housing 101. If three or more circuit boards 
are to be laminated, affix circuit board 21 and a cir- 
cuit board having the same kind of connector 41 and 
hole 24 to housing 101 by the same procedure as 
above. 

[0041] The assembly procedure as described above 
has the following effects: 

1. Because the pair of connectors 31, 41 are con- 
nected via flexible wiring board 51 , any discrepancy 
in the mounting position of connectors 31 , 41 on cir- 
cuit boards 1 1 , 21 can be absorbed by flexible wiring 
board 51, and circuit boards 11, 21 can be easily 
accommodated in housing 101 . 

2. By connecting circuit boards 11, 21 via flexible 
wiring board 51, the distance between the two cir- 
cuit boards 11, 21 can be freely adjusted, thereby 
making it possible to improve the layout density of 
the parts of circuit boards 11 , 21 etc. inside housing 
101 and to reduce the size of the vide game device 
100. 

3. Through-type connector 41 is adopted for circuit 
board 21 , and hole 24 is formed in circuit board 21 
so as to match the pullout opening 42C of the 
through-type connector 41 , thus making it possible 
to pull out the flexible wiring board 51 through the 
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pullout opening 42C and hole 24. Therefore circuit 
boards 11, 21 can be connected without checking 
them from the side, which can greatty reduce the 
work of assembly during manufacturing of video 
game device 100. 

4. Sloping surface 42B to guide flexible wiring board 
51 is formed around insertion opening 42A of con- 
nector 41, thereby making it possible to quickly in- 
sert the flexible wiring board 51 into insertion open- 
ing 42A and further facilitating the operation of con- 

- necting circuit boards 11, 21. 

5. Video game device 1 00 has various circuit boards 
for different applications, such as a main board, vid- 
eo board, and audio board, so that by adopting 
board connection structure 1 for each board con- 
nection, the efficiency of accommodating them with- 
in housing 101 can be improved, video game device 
100 can be made smaller, and the operation of as- 
sembly can be greatly reduced. 

[0042J Moreover, when connecting circuit boards 11, 
21 , flexible wiring board 51 may be inserted from outside 
of circuit board 21 in a state in which they first overlap 
without anchoring circuit boards 11 , 21 . 
[0043] In this way, because it is possible to ensure the 
electrical connection of the two circuit boards 11 , 21 by 
inserting flexible wiring board 51 after first securing cir- 
cuit boards 11 , 21 to housing 101 , the assembly time of 
electronic devices can be further reduced. 
[0044] Moreover, this invention is not limited to the 
above-described embodiment but also includes varia- 
tions such as the following: 

[0045] In the aforesaid embodiment, the pair of con- 
nectors 31 , 41 are mounted on surfaces that face circuit 
boards 11 , 21 , but the invention is not limited to this. That 
is, the composition may be such that a through-type con- 
nector be mounted on the opposite side from the facing 
surface of the circuit board, a hole through which the 
flexible wiring board be inserted is formed in the circuit 
board, and when connection would be made, first the 
flexible wiring board would be inserted into that hole, 
then the flexible wiring board would be inserted into the 
insertion opening of the through-type connector. 
[0046] Also, in the above embodiment, flexible wiring 
board 51 was inserted into connector 31, then the lead- 
ing end of said flexible wiring board 51 was inserted into 
connector 41 , but it is not limited to this. That is, the com- 
position may be one in which the position of the pair of 
connectors be aligned, then the flexible wiring board 
would be inserted. In this case, it is difficult to pass the 
flexible wiring board through with an ordinary non-ZIF 
connector, so it is desirable to separately provide an an- 
choring structure by which the flexible wiring board is 
pinched and held fast by the connector into which the 
flexible wiring board is first inserted. 
[0047] In addition, the structure and shape, etc. of the 
embodiment of this invention may have other structures, 
etc., provided that the purpose of this invention can be 



accomplished. 

[0048] With this invention as described above, a pair 
of connectors on two circuit boards arranged in layers 
are connected via the flexible wiring board, which makes 
5 it possible to absorb by the flexible wiring board any dis- 
crepancy of mounting position of the connectors on the 
circuit boards, and to reduce the positional displace- 
ment of the two circuit boards and accommodate them 
in the housing of an electronic device, etc. 

10 
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1. A board connection structure that electrically con- 
nects conductive parts of at least two circuit boards 
that are arranged in layers, comprising: 

a pair of connectors configured so as to have 
electrical continuity with the conductive parts of 
said at least two circuit boards arranged facing 
each other; and 

a flexible wiring board electrically connected 
with each of said pair of connectors and which 
ensures electrical continuity between said pair 
of connectors, wherein said connector is a con- 
nector which can, by inserting said flexible wir- 
ing board therethrough, ensure electrical con- 
nection and physical anchoring therebetween. 



30 2. A board connection structure according to claim 1, 
wherein each of said connectors includes: 

a case of non-conductive material having an 
opening formed into which the flexible wiring 

35 board is inserted, and 

a metal contact part that is provided inside said 
case to make contact with a conductive part 
formed on said flexible wiring board, said metal 
contact part having at least one claw that re- 

40 sists pulling-out force of said inserted flexible 

wiring board. 

3. A board connection structure according to claim 1 , 
wherein said flexible wiring board is constituted by 

45 forming electrodes formed on a front surface and/ 
or a back surface of a flexible base material. 

4. A board connection structure according to claim 1 , 
wherein at least one of said pair of connectors is a 

so through-type connector which said flexible wiring 
board pierces, and on a circuit board surface on 
which said through-type connector is provided, 
holes are formed into which said flexible wiring 
board can be inserted from a surface opposite a 

55 mounting surface of said through-type connector. 

5. An electronic device comprising a board connection 
structure that electrically connects conductive parts 
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of at least two circuit boards arranged in layers 
wherein said board connection structure includes a 
pair of connectors configured to so as to have elec- 
trical continuity with the conductive parts of said at 
least two circuit boards arranged facing each other; 5 
and a flexible wiring board electrically connected 
with each of said pair of connectors and which en- 
sures electrical continuity between said pair of con- 
nectors, said connector is a connector which can, 
by inserting said flexible wiring board therethrough, io 
ensure electrical connection and physical anchor- 
ing therebetween. 

6. The electronic device according to claim 5, wherein 
each of said connectors includes: is 

a case of non-conductive material, in which an 
opening is formed into that the flexible wiring 
board is inserted, and 

a metal contact part that is provided inside said 20 
case to make contact with a conductive part 
formed on said flexible wiring board, said metal 
contact part having at least one claw that re- 
sists a pulling-out force of said inserted flexible 
wiring board. 25 



7. A electronic device according to claim 5, wherein, 
said flexible wiring board is constituted by forming 
electrodes formed on one of a front surface and/or 
a back surface of a flexible base material. 

8. The electronic device according to claim 5, wherein 
at least one of said pair of connectors is a through- 
type connector which said flexible wiring board 
pierces when inserted, and on a circuit board sur- 
face on which said through-type connector is pro- 
vided, holes are formed into which said flexible wir- 
ing board can be inserted from a surface opposite 
a mounting surface of said through-type connector. 

9. A connector in combination with a flexible wiring 
board, comprising: 

an insertion opening into which said flexible wir- 
ing board is ■inserted, and 
a pullout opening through which the flexible wir- 
ing board inserted through said insertion open- 
ing, is pulled out, wherein said flexible wiring 
board can pierce the connector. 

1 0. A connector with a flexible wiring board, comprising: 

an insertion opening which receives therein 
the flexible wiring board, wherein a sloping surface 
is formed around said insertion opening to guide 
said flexible wiring board into said insertion open- 
ing. 

11. An electronic device comprising: 



at least two circuit boards having rigidity; 
a flexible wiring board; and 
connectors mounted respectively on said at 
least two circuit boards and electrically and me- 
chanically connecting said flexible wiring board 
with said circuit boards, wherein said at least 
two circuit boards are connected to each other 
electrically by said flexible wiring board, thus in- 
creasing the degree of freedom concerning rel- 
ative positions of said circuit boards and im- 
proving packability thereof into a housing of the 
electronic device. 

12. A electronic device according to claim 11 , wherein 

an insertion opening is formed in each of said 
connectors, said flexible wiring board being in- 
serted into said insertion opening and 
a sloping surface is formed around said inser- 
tion opening to guide insertion of said flexible 
wiring board into said connectors in assembling 
of the electronic device at the time of manufac- 
ture. 

13. An electronic device according to claim 11 , wherein 
said connectors are of non-ZIF type and electrically > 
and mechanically connect said circuit boards and 
said flexible wiring board to each other. 



30 14. An electronic device comprising; 

multiple circuit boards having rigidity; 
a flexible wiring board; and 
connectors that electrically and mechanically 
35 connect said flexible wiring board with said cir- 

cuit boards, said connectors being respectively 
mounted on said multiple circuit boards, where- 
in 

holes are formed in said multiple circuit boards, 
40 which are aligned in position with said connec- 

tors for receiving said flexible wiring board 
therethrough, and 

said multiple circuit boards are connected to- 
gether electrically via said flexible wiring board. 



45 



15. An electronic device comprising: 



a flexible wiring board; 

multiple through-type connectors that are con- 
so nected electrically and mechanically with said 

flexible wiring board; and 
multiple circuit boards each of which is mount- 
ed with one of said multiple through-type con- 
nectors and in which through-holes are formed 
55 aligned in position on said connectors, wherein 

said multiple circuit boards are combined in lay- 
ers with respect to said flexible wiring board us- 
ing said through-holes. 
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